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RiW. 

TABLE 3.-Floods of the South Btlantic and East GuEf States during 
Hay, 1916. 

Station. 

........... Dan 
Roanoke ....... 
Santee ......... 

Do ......... 
Saluda ......... 
\vatarea ....... 
West Pearl ..... 

Do .............. 

From- To- Stage. 

Fed. 
Woldon, N. C ............. 
Rimhl, 8. C ............... a7 23 12.6 
Ferguson, S. C ............ 6 ........ 11.9 
Pelser 8. G ................ 25 25 7.8 

?? 1 12 13.3 Pearl River, La.. ......... 
do ..................... 26 31 15.2 

. - -- - 
.............. 2.1 Danville, \'a 3 g ;::: 

I 

Cam&, S. c .............. 25 24.0 

Fret. s. 0 
30.0 
13.0 
12.0 
7.0 

24.0 
13.0 
13.0 

Fld 
stage. 

Date. 

Above flood Crest. 
stage. 
-- 
From- To- Stage. I Date. I 

24 
21; 
3s 
29 
25 
35 

11.12 
27 

_I 

From- -- 
14 
8 
6 
10 
7 
22 
7 
23 
1 ............... ............... 

TABLE 4.-Floods in the rivers of Mkhigan and New England d i h g  
May, 1916. 

To- 

21 
14 
13 
11 
1s 
26 

7 7  
18 
25 
10 

River. 

Stage. 

Feet. 
17.8 
17.S 
u.1 
9.2 
18.3 
15.5 
12.2 
18.1 
15.2 
12.7 
11.9 
18. Y 

Station. 

Date. -- 
17 

10,ll 
10 
10 
11 
24 
7 
11 

24,25 
6 
13 
0 

Tainiiirfii ............ 
WeiIwelIu ........... 
IIOHU ............... 
Fliiiikioiig ........... 
Hanko\v ............. 

Ffet. 
Cass.. ......... \'assar, Mich. ............. 14.0 
Tittabwassee.. Midland, Mich.. .......... 12.0 
Grand ......... E s t  Lansing, Mich ....... 7.5 

Do ......... Grand Ledgo, Mich ........ 6.5 

0.0 0.0 0.4 0.0 0.2 0.4 1.0 0.8 1.4 0.1 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.1 1.4 0.6 1.1 0.0 0.0 0.0 
0.1 0.0 0.4 11.4 0.5 3.1 I . S  0.6 0.5 0.5 0.2 0.0 
0.4 0.2 0.5 0 .7  0.6 1.1; 1.5 1.5 1.0 0.3 0.3 0.0 
0.2 0.4 0.6 1.5 1.8 2.0 1.9 1.0 0.1; 0.6 0.4 0.1 

........I ....... 

Feet. 
14.9 
12. 6 
9.3 
0.1 

29 
11 
17 
17 

C m t i c u t  .... White River Junction 1%. . 18.0 IS 17 1 1s 
?&rrlmae.. ... .I Franklh Junction, N:H. . .I 13.0 I 1s 

18 I :: I li 9 I 
TABLE B.-FlOOds in the rivers of the Pactfie slope during Hayl 1916. 

Rlver. 

colorsdo.. .... 
Gunkon.. ... 

Do.. ...... 
Do.. ...... 

Columbia.. ... 
Do.. ...... 

Clearwater. _. , 
Wlllamtte.. . 

Do.. ...... 
Kln ......... 

Do.. ...... SanYwuin. - 

station. 

Topock Arin ............. 
Paonla 0010 .............. 
Ddtn bolo ............... 
Vancbuver, Wash.. ...... .... .do.. .................. 
Ksrniah Idaho ........... 
... -.do.. .................. 

Piedra Cal .............. 
Fhbabgh Gal_________. 

Sapiner'o. COIO.. .......... 

Portlmd, oreg.. ......... 

LSthrOP, CAI.. ............ 
, . .  , I 

- 

Flood 
stage. 

Feet. 
14.0 
1s. 0 
SO 
0.0 
15.0 
15.0 
12.0 
15.0 
15.0 
12.0 
12.0 
17.0 

4 
BAINFALL AND FLOODS IN CIIWA. 

At the request of the Chinese Governnient the Aiiiericaii 
Red Cross Society appointed in 1914 a board of engiiieeis, 
including Col. Williani L. Sibert, Prof. DiLiiiill W. Meade 
andMr. A. P. DilViS, to report on a method of preventing or 
mitigating the great clamages caused by tvlie floods of the 
Hwai-ho(w1iich lies between the Hwang nucl the Tringtze 
rivers). Among the party which visited the dniinngc 
basin and studied the physical conditions was Mr. S. T. 
Suen who made a report on the rainfall conditions ovor 
the basin and has published an abstract of his piper in 
the Chinese Students' Monthly for bIartrclh, 1915.l 

After discussing the causes of rainfall and of floods Mr. 
Suen takes up the cliiato and rainfall of China, pr t icu-  
larly the latter and bases his study upon the st~me compila- 

18um, 8. T The causes of nrinIall and floods.in China. Chinese Students' 
Monthly, Ithaca, N. Y., Mar. 1915, no. 6,10:38$377, with 3 flgures. 

tion of data by Louis Froc which Mr. Chu has employed 
for his study on another page of this issue. 

Mr. Suen h d s  that the Intense summer heat of the 
subtropical southern portion of China maintains the 
atmos here there in a state of unstable equilibrium, so 

quent tliunderst'ornis is heavy. 
revailing summer wind is ii,ii eci,st wind 

heavily loadec s with moisture from the Pacific. This 
moisture is combed out by the moiiiitain ranges close to 
nnil mrallcling tho coast, so that tliero is a henvy "oro- 

tains niid ii correspondingly drier cliiiiste farther inland. 
The westward-pointing rain sliadow of thcse ranges is 
inarked even in the interior. 

In dclition to the two causes mentioned. and tho most 
fruit,ful, is the heavy cyclonic rainfall which acoompaiiies 
the typhoons that frequently visit the southeastern part 
of China during the summer mid fall months. 
In gciicral the summer rainfall is much heavier than 

tho winter fall; this is shown also by the maps on 
pages 250-1. This is pai%icul:trly the cme for die estreme 
southern and northorn regions ; the middle, the Ynngtze 
valley, mcl the coast districts have a more uniformly 
distributecl fall. But a given percentage of the annual 
fall means three times as much rain in the southern 
region as it  does in the es t r tpe  north. The wint,er 
precipitation in northern China IS very smsll aiid usually 
in the form of snow so that the summer rainfall there, 
while not as heavy as in the south, niakes a preponderat- 
ing percentage of the total. 

Rminjiill and $ood.--Some Chinese stations have ob- 
serred 20 to 25 inches of rain resulting from B single storm. 
Such sscessive rain invariably leads to floods. A storm 
of 5 to 10 inches niay be s d c i e n t  to iroduce a flood if 

and in the valley of the Hwai-ho floods are fre uently 

reason of the imperfect drainage system. An esamina- 
tion of the ma of China will recall to the reader that the 

a temporarily abandoned portion of the delta of the 
Hwaiig-ho. For esample, the flood of July, 1906, in 
this valley was accompanied by nu. average fall of 7 
iiiches of raiii; in the flood of August, 1910 over the same 
area, resulting in the famine of 1911, niore than 11 inches 
of rrtin fell over tho drainage area of the Hwai. In  
In Anhwci and 10 miles north of Peiygu there was a fall 
of 25 inclios in 1s hours during this storm of August, 
1910. In t8he Ohio flood of 1913, the record for half a 
cuutury of obsorvations, mi nverti,ge of S inclies of rnin 
in three clays fell over the Ohio basin. 

A p e s t  ffoocl cmurred in the Sikiiuig valley durin the 

been received. 
Tanm 1.- Mean rtwnthly mcnrber of slontss acconipanicd by more than 

1 inch of rain. 

[Jan. 1Feh. [Mar. (Apr. [ ~ I a ~ . [ J u n e l J i i i y . l l u ~ . ~ O c t . [ N o v . I D a c .  

that t E ore the convective rainfall accompanying the fre- 

gmp 1' iic rr~infttll" on the windward slopos of the moun- 

Agniii the 

the character of tho drainage area is ! avoridde thereto; 

brought about even during years of noma1 ritin ? all, by 

lower course o P the Hwai-ho labors t,hrough the maze of 

suiiiiiisr of [1914], but so far no rniiifall reports 7 iave 

Stations. 
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6-7 
inches. 

TABLE 2.-Xeun annual number8 of storma aceompanid by name wlcrn 
1 i d  of rain. 

7-10 
inches. statlonr. I 1 1 - 2 1 +  hches. lnches. inches. 

Z-GUTX. 
5 
5 
8 
22 
22 

Tadugfu ......... 
Welhweifii ........ 
Hoklu ............ 
chlnklsag.. ....... 
Hankow.. ........ 

---- 

2.0 1.2 1.2 
1.4 0.4 0.8 
2.6 2.2 1.5 
4.3 2.0 1.3 
1.7 2.1 2.0 

0.2 
0.5 

1.1 
0.7 

............... 
0.2 ........ 
0.5 
0.4 

-I- 

Average relation of the h h y  level lo: 
April Iwel.. ..................................... 
June level.. ..................................... +n. 3 

-0.3 

10 
inches 
and 

over. 

0. 2 

0.3 
0.2 
0.3 

n. J 

- 

- 
Annual 
total. 

4.6 
3. s 
7.1 
P. 9 

11.0 
- 

Floods are thus the direct result of nbnornial condi- 
tions as to rainfall. Ordinary floods niny he defuiecl as 
those to be expected two or three tinies in 10 years, while 
extraordinar floods conie but once or twice in n century. 

quency and Mr. Sum presents his results in Tables 1 and 
2.-c. A. jr. 

The study o 9 flood frequencies leads to thnt of storm fre- 

MEAN LEVELS DWING MAY, 1916. 

[Dated: Detroit, Mi&., June 5,1910.1 
By UhTTED STATES LAKE SURVEY. 

The following data are reported in the “Notice to 
Mariners” of the above date: 

D3t.a. 
- 

Snpe 
rlnr. 

Lakm. 
- 
Onta- 
rio. 

- 
Frcl. 
245.13 

+o. 73 
+l.W 
+o. 33 
-1.32 
+2.17 

+n. 4 
-0.1 


